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ABSTRACT 
The average American consumes up to 75% of their sodium from processed foods, where 
sodium content is represented on the food label. A high sodium diet is associated with the 
number one and number three leading causes of death in the United States, heart disease and 
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stroke (American Heart Association, 2008; Center for Disease Control and Prevention, 2009). 
The purpose of this research is to assess consumers' ability to understand the food label in 
reference to sodium. Data was collected with a survey, which consisted of four demographic 
questions (gender, age, education level, and physical activity) and twelve questions aimed to 
assess understanding of the sodium information on food labels. Data collection was completed in 
November 2008, "n" = 228, and was gathered at five midwestern grocery stores. Analysis was 
done using ANOV A, t-tests, chi-square, and Pearson correlation. Results include a significant 
difference in the total knowledge score with those aged 45 years and older (significance = .003) 
and those with an education level of high school or less (significance < .001) having a lower total 
iii 
knowledge score. The conclusion of this study is that there is an overall lack of knowledge (44% 
average total knowledge score) especially in populations 45 years and older and with a high 
school education or less. This research identified individuals who would benefit from added 
education and possible food label alterations. 
The Graduate School 
University of Wisconsin-Stout 
Menomonie, WI 
Acknowledgments 
IV 
I have been very fortunate to have many individuals that have helped me throughout this 
process. I would like to thank Carolyn Barnhart, for her dedication and invaluable skills and 
knowledge shared with me during this project. The knowledge she has shared with me will 
continue to benefit me throughout my career. I would also like to thanks Brian Bergquist and 
Esther Fahm for their added encouragement and insight. 
I could not have accomplished this project without the continued help of my mother, 
Teresa Fortier. I would also like to thank my family, Todd Buckley, and the Iron Mountain 
walking club for their help with brainstorming and constant support. 
I would like give a special thanks to the grocery stores that participated in this study, 
Mega Pick-n-Save in Eau Claire, Wisconsin; Menomonie Food Co-op in Menomonie, 
Wisconsin; Lammer's Food Fest in Menomonie, Wisconsin; Econo Food in Iron Mountain, 
Michigan; and Super One Foods in Iron Mountain, Michigan. Without their dedication to the 
advancement of education, this research could not have been conducted. 
I want to show my appreciation towards Susan Greene for her expertise in statistical 
analysis as well as Vicki Weber for providing me with her expertise with APA format. 
v 
TABLE OF CONTENTS 
............................................................................................................................... Page 
ABSTRACT ............................................................................................................... ii 
List of Tables ............................................................................................................ vii 
L · fF' '" 1st 0 Igures .......................................................................................................... Vlll 
Chapter I: Introduction ............................................................................................... 1 
Statement of the Problem ...................... ............................................................ 4 
Purpose of the Study ........ ................................................................................. 4 
Definition of Terms ........................................................................................... 5 
Assumptions of the Study .................. ................................................................ 8 
Methodology ..................................................................................................... 8 
Chapter II: Literature Review ................................................................................... 10 
Chapter III: Methodology ......................................................................................... 18 
Subject Selection and Description ............................................................... 18 
Instrumentation ..... ....................................................................................... 18 
Data Collection Procedures ........................................................................ 19 
Data Analysis ............................................................... ................................ 20 
Limitations ................................................................................................... 21 
Summary ...................................................................................................... 21 
Chapter IV: Results ................................................................................................... 22 
Chapter V: Discussion .............................................................................................. 43 
Limitations ................................................................................................... 43 
Conclusions ...................................................................... ............................ 43 
VI 
Recommendations ........................................................................................ 47 
References ........................................................................................ 49 
Appendix A: Research Tools .................................................................. 52 
Appendix B: Research Tools .................................................................. 62 
Table 1: 
Table 2: 
vii 
List of Tables 
Frequency of Respondents for Gender, Education Level, Age and Physical 
Activity ...................................................................................... 23 
Perceived Versus Real Correlation Analysis With Significance at a Level of .05 
for Frequency Questions One Through Five and Total Knowledge Score 
Questions Six Through Eleven .......................................................... 42 
Figure 1: 
Figure 2: 
Figure 3: 
Figure 4: 
Figure 5: 
Figure 6: 
Figure 7: 
Figure 8: 
Figure 9: 
Figure 10: 
VIll 
List of Figures 
Average percent incolTect total knowledge score for all respondents, 
"n" = 228 ................................................................................. 24 
Average percent frequency of checking sodium content on food labels when 
purchasing foods, "n" = 228"" ........................................................ 25 
Average percent frequency of how often sodium information given on food labels 
influences their food choices for all respondents, "n" = 22 ......................... 26 
Average percent frequency of perceived usefulness of the sodium information on 
food labels for all respondents, "n" = 22 ................................................ 27 
Average percent frequency of perceived understanding of metric measurements 
such as mg for all respondents, "n" = 228 .......................................... .28 
Average percent frequency of purchasing processed or pre-prepared foods for all 
respondents, "n" = 22 .................................................................... 29 
Average frequency response for questions one through five, using a 
one to five scale (one representing the least and five representing the 
greatest), "n" = 228 ..................................................................... 30 
Average percent of respondents regarding the peceived effectivness of a color 
coded food label, "n" = 22 ........................................................... .31 
Average percent total knowledge score of respondents for the variable 
education ......................................................................................................... 32 
Average frequency rating (one to five, one representing the least, five 
representing the most) for questions one through five for the variable 
education .................................................................................................... 33 
Figure 11: 
Figure 12: 
Figure 13: 
Figure 14: 
Figure 15: 
Figure 16: 
Figure 17: 
Figure 18: 
Figure 19: 
ix 
Average percent total knowledge score for the variable education ..... '" ...... .34 
Average percent total knowledge score for the variable physical activity ....... 35 
Average frequency rating (one to five, one representing the least, five 
representing the most) for questions one through five for the variable 
physical activity ............................................................................................... 36 
Average percent total knowledge score for the variable physical activity ........ 3 7 
Average percent total knowledge score for the variable gender ....................... 37 
Average frequency rating (one to five, one representing the least, five 
representing the most) for questions one through five for the variable 
gender ..................................................................................... 38 
Average percent total knowledge score for the variable age ............................ 39 
Average frequency rating (one to five, one representing the least, five 
representing the most) for questions one through five for the variable 
age ......................................................................................... 40 
Average percent total knowledge score for the variable age ..................... .41 
Chapter I: Introduction 
Regulations passed by the Food and Drug Administration (FDA) require processed foods 
to display food labels that list the standardized serving size and that identify the quantities of 
nutrients contained in them (Kristal et aI., 1998; United States Food Drug and Administration, 
1999). Food labels also contain information on calories, percent daily value, nutrient 
information, and a footnote that lists the daily reference values of nutrients for both a 2,000 and 
2,400-calorie diet (Rothman et. ai., 2006). Serving sizes are measured in metric units, grams or 
milliliters, but can also include common unit names such as "pieces" or "cup" (Kristal et aI., 
1998; United States Food Drug and Administration, 1999). 
Food labels are a source of confusion for many consumers (Rothman et aI., 2006). 
Among the most puzzling aspects is when the serving size displayed is not equal to the actual 
amount consumed. Consumers are unsure how to calculate calories and nutrients when this 
variation occurs. Confusion also arises in regards to percent daily value (Hawthorne et aI., 2006; 
Rothman et ai., 2006). Nutrient label questionnaires have found that the majority of respondents 
were unable to correctly use and understand food labels (Hawthorne et aI., 2006; Misra, 2007; 
Rothman et aI., 2006). Using Rapid Estimate of Adult Literacy (REALM) and Wide Range 
Achievement Test-3 rd Edition (WRAT-3) scores to verify literacy and numeracy skills, a study 
focusing on patients' understanding of food labels found that even highly educated individuals 
were not able to adequately understand food labels (Rothman et aI., 2006). The vast majority of 
participants indicated that they would like food labels to be easier to read and understand (Kristal 
et aI., 1998; Rothman et aI., 2006). Even though labels have been found to be confusing 
(Rothman et aI., 2006), most indicated that they use labels often (Hawthorne et aI., 2006; Misra, 
2007). 
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Sodium (Na) is commonly confused with salt, NaCI (Cowburn & Stockley, 2004). Every 
gram of salt contains 400 milligrams of sodium (Mayo Health Clinic, 2008). The sodium 
information listed on food labels is oftentimes ignored. Even after changes were implemented in 
the food labeling system, the use of sodium information did not increase (Kristal et aI., 1998). 
About 75% of the average American's daily sodium intake comes from processed foods. Dr. 
James Rohack (cited in Heller, 2006) stated that, "Just one cup of canned soup can contain more 
than 50 percent of the FDA recommended daily allowance" (p. 1). The Adequate Intake for 
sodium is 1,500 milligrams, yet the average sodium consumption in America can be upwards of 
6,900 milligrams per day (American Heart Association, 2008; Institute of Medicine, 2006). 
There are many health concerns that result from high consumption of sodium (Noonan, 2006). It 
is imperative that consumers understand the sodium component on foods labels because of health 
risks associated with excessive sodium intake (Noonan, 2006; American Heart Association, 
2008). Dr. James Rohack stated, "Cardiovascular disease remains the number one killer of 
Americans. People who reduce dietary sodium intake are taking an important step in preventing 
future health problems" (cited in Heller, 2006, p. 1). The reason for this is that kidneys have to 
release more water when there is an increase in sodium levels, which increases the volume of 
blood, and in turn, results in high blood pressure. Diets such as the DASH diet (Dietary 
Approach to Stop Hypertension), which involves a low sodium component, have been found to 
lower blood pressure (Noonan, 2006). 
The American Medical Association (AMA) has taken a stand against salt and has asked 
the United States Food and Drug Administration (FDA) to remove sodium from the Generally 
Recognized as Safe (GRAS) list. The AMA is trying to develop regulatory measures for sodium 
in both processed foods and foods served at restaurants. The AMA's focus is to decrease sodium 
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in processed foods, fast foods, and restaurant foods by 50% in the next ten years. The AMA will 
be discussing ways to educate consumers to help them understand the amount of sodium in 
processed foods. They also aim to develop label markings and warnings for high sodium food 
items. Education of the negative health affects of sodium, ways to decrease intake, and the 
benefits of low-sodium diets are all actions that will be taken by the AMA (Lorraine, 2006). 
One of the major concerns regarding the understanding of food labels is the low level of 
literacy and numeracy skills in the United States. In order for consumers to understand the health 
information on food labels, they must have adequate numeracy and literacy skills. Health literacy 
is the ability of an individual to understand basic health information so that he/she is able to 
make healthy choices (Boehl, 2007). With as many as 90 million Americans not having 
appropriate health literacy skills, it is important for health information to be presented in a 
manner that can be easily understood (Rothman et aI., 2006). Low literacy skills make it difficult 
for some individuals to even understand simple health pamphlets (Boehl, 2007; National Center 
for Education Statistics, 2008). Many people rely on food labels for nutritional information, but 
are confused by them. Much of the terminology used on food labels is understood when 
presented alone, but when placed on food labels, confusion often occurs. With this confusion 
comes difficulty in assessing the nutrition information of various items (Boehl, 2007). 
With the trend of eating at home becoming more popular, the understanding of food 
labels becomes even more impOliant. Even with rising costs, convenience foods are still a 
necessity in the American diet. Pre-prepared meal sales are on the rise as seen in the increase in 
sales of Heinz frozen dinners (TrendLine Online, 2008). 
4 
Statement of the Problem 
The average American consumes around 4,000 milligrams of sodium a day. Seventy-
seven percent of the sodium consumed by Americans is result of the use of pre-prepared food, in 
which the sodium content is represented on a food label. A high sodium intake can result in 
hypertension, which can lead to a stroke, kidney failure, or a heart attack. Hypertension is a 
prevalent disease in America and is found in one of three adults (Mayo Health Clinic, 2008). The 
American Medical Association (AMA) is urging the FDA to remove salt from the Generally 
Recognized as Safe (GRAS) list (Lorraine, 2006). A high sodium diet is a contributor to high 
blood pressure which can lead to a heart attack or stroke (American Heart Association, 2008). 
The Centers for Disease Control and Prevention (CDC) states that heart disease and stroke are 
the number one and three leading causes of death in the United States (Center for Disease 
Control and Prevention, 2009). Because of the high intake of sodium and the majority of the 
sodium intake coming from items that display food labels, adequate comprehension of the 
sodium figures on food labels is essential to a healthy lifestyle. 
Purpose of the Study 
The objective of the study is to evaluate, using a survey, the understanding of sodium 
information on food labels of adults shopping at midwestern grocery stores in the fall of2008. 
Objectives 
Objectives of this research are to assess if grocery store consumers are able to: 
1) Identify if the amount of sodium contained in an item is low, medium, or high based 
on the percent daily value listed, 
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2) Determine the understanding of the metric measurements used, the knowledge of the 
amount of sodium that should be consumed daily using the information provided on a food label, 
and 
3) Evaluate the ability of consumers to use the food label serving sizes to determine the 
amount of sodium consumed. 
Definition of Terms 
There are eleven definitions listed including Adequate Intake (AI), average frequency 
rating, average total knowledge score, Daily Reference Values, Dietary Approach to Stop 
Hypertension, health literacy, literacy, numeracy, Percent Daily Value (% DV), Rapid Estimate 
of Adult Literacy (REALM), Recommended Daily Allowance (RDA), Tolerable Upper Intake 
Level (UL) and Wide Range Achievement Test-3rd Edition (WRAT-3). These terms are relevant 
to the information discussed throughout the various sections. 
Adequate Intake (AI). The recommended average daily intake is based on the 
approximate nutrient intake of healthy people that are assumed to be adequate. This is often used 
when the Recommended Daily Allowance is not determined (Institute of Medicine, 2006). 
Average frequency rating. The average rating given to the five frequency questions on the 
survey using a likert scale (Never, Rarely, Occasionally, Frequently, Always). The frequency 
questions included the following; How often do you check the sodium content on food labels 
when purchasing food? How often does the sodium information given on food labels influence 
your food choices? How useful is the sodium information on food labels? How well do you 
understand metric measurements such as mg? How often do you purchase processed or pre-
prepared foods? 
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Average total knowledge score. The average total knowledge score given as a percent 
correct of questions six through eleven on the survey. These questions include the following: 
Which will contribute a higher percentage of sodium? What is the recommended daily sodium 
intake for an average adult as stated on a food label for a 2,000 calorie per day diet? Use the food 
label on the box of macaroni and cheese; if you eat 1 Yz cups of the macaroni and cheese, how 
much sodium have you consumed? If you prepare and eat the entire box of macaroni and cheese, 
what percent of your daily value of sodium would you be consuming (assuming a 2,000 calorie 
diet)? Use the food label on the can of tomato soup; how much sodium is there in one cup or 
prepared tomato soup? Use the food label on the can of tomato soup; would you consider one 
serving of soup to be a low, medium, or high sodium item? 
Daily Reference Values (DRV). It is a reference number for the recommended amount 
that is used for fat, saturated fat, cholesterol, carbohydrate, protein, fiber, sodium, and potassium 
(Institute of Medicine, 2006). 
Dietary Approach to Stop Hypertension (DASH Diet). A low sodium diet designed to 
lower blood pressure. It focuses on fruits, vegetables, low fat dairy, and foods low in saturate fat 
(MedicinNet, 2008). 
Health Literacy. The ability to use and understand basic health information in order to 
make appropriate health decisions (Rothman et aI., 2006). 
Literacy. The ability to use and understand language, read and write, listen, and speak 
(Encarta,2009a). 
Numeracy. The ability to understand numbers and mathematical calculations and 
concepts (Encarta, 2008b). 
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Percent Daily Value (%DV). The daily value is based on the Recommended Daily 
Allowance (RDA) and is given as a percent of the daily value that each nutrient provides in a 
serving (Institute of Medicine, 2006). 
Rapid Estimate of Adult Literacy (REALM). This is a medical word recognition and 
pronunciation test that uses a list of words with numbers of varying syllables and difficulty. The 
individual taking the test reads down the list out loud. The examiner then scores the individual 
depending on the number of words pronounced correctly (Columbia University, 2008). 
Recommended Daily Allowance (RDA). The RDA is the estimated amount of various 
nutrients that are needed to maintain good health. These are set by the Food and Nutrition Board 
of the National Research Council National Academy of Sciences (Institute of Medicine, 2006). 
Tolerable Upper Intake Level (UL). The highest daily average intake of a nutrient that is 
likely not to cause any negative health effects to the majority on the individuals in the 
population. When an intake is above the UL, there is a possibility for negative effects (Institute 
of Medicine, 2006). 
Wide Range Achievement Test-3rd Edition (WRAT-3). This test is given in both a pre and 
post form. The WRAT-3 test uses recognition and naming of letters and pronunciation of words 
that are not in the correct form or location within a sentence. It also looks at numeracy skills by 
using counting, the reading of number symbols, and completing oral and written problems 
(Jastak & Wilkenson, n.d.). 
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Assumptions of the Study 
There are three assumptions in this study. The first assumption is the individual visiting 
the grocery store does the shopping on a regular basis; the second is the individual has the mental 
capacity to understand basic information, and the third is the individual purchases processed 
items with food labels on them. 
Limitations of the Study 
Some limitations of this study are the sample popUlation could not be generalized to a 
population outside the midwest. The research tool that is used was tested for validity by doing 
ten pilot tests, but was created by the researcher and therefore has not been previously used on a 
large scale. Participants are recruited on a volunteer basis and therefore results may overestimate 
the comprehension of the general population. Time given to complete the survey is unlimited 
which does not mirror the time spent on choosing food items when in a grocery store. 
Methodology 
A request letter was sent to twenty grocery stores in order to gain approval to use their 
store as a site to distribute surveys. A sodium comprehension survey, which included a consent 
form, four demographic questions, and twelve questions regarding the understanding of sodium 
information given on food labels, was given to volunteers who visit the grocery stores. The 
consent form was given in a verbal format in order to decrease the identifiable material on the 
survey and increase confidentiality. Validity and reliability of the survey was obtained by 
collecting ten trial surveys. A list of acceptable responses to questions from participants 
regarding the survey was made to ensure consistency from one site to the next. Variation in the 
location, grocery store type, data collection times, and dates was set so as to obtain a more 
randomized and representative sample population. Each grocery store was surveyed for a three 
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hour time period. The equipment present included a small folding table, chair, four clipboards, 
pens, paper, four boxes of macaroni and cheese, four cans of tomato soup, and a sodium 
information sheet. Customers participated on a volunteer basis and consisted of individuals over 
the age of 18 as well as only English speaking individuals to prevent language confusion. The 
participants were told verbally that by completing the survey they are giving their consent to 
participate in the study. Food labels for the survey were provided on the items used. The food 
labels used for this research included macaroni and cheese and tomato soup. Copies of these food 
labels as well as a copy of the survey were enhanced to a larger font to accommodate any 
participants with visual difficulties. The participants were also offered a piece of paper if needed 
to perform any calculations. To maintain confidentiality, the completed survey was placed in an 
envelope located on the table by the participant. At completion of the survey, participants were 
given a sodium information sheet, which included tips on reading and understanding the sodium 
information given on food labels. After the surveys were gathered, Chi-Square, T -tests, 
ANOV A, and correlation were used to analyze the data. 
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Chapter II: Literature Review 
Introduction 
This chapter is divided into four major sections. The first section discusses food label use 
and understanding by the consumer. The second section focuses on sodium, including a general 
overview of sodium, the use of sodium, and the health effects of excessive ingestion of sodium. 
The third section looks at the literacy and numeracy barriers to comprehending health 
information. The final section introduces general food trends and how these trends effect sodium 
consumption. 
Food Label Use and Understanding 
The Nutrition Labeling and Education Act was passed in 1990. It required information 
about nutritional content be placed on most prepared foods (Kristal et aI., 1998; U.S. Food Drug 
and Administration, 1999). In May of 1994, the Food and Drug Administration enacted another 
regulation requiring food labels to list standardized portion sizes and the nutrients that have been 
linked to chronic diseases (Kristal et aI., 1998). All food labels are required to display 
information regarding the total calories, calories from fat, total fat, saturated fat, cholesterol, 
sodium, total carbohydrates, dietary fiber, sugars, protein, vitamin A, vitamin C, calcium, and 
iron. Along with this information, food labels must also include percent daily values (Daily 
Reference Values and Recommended Daily Values), measurements of the items referenced 
above in grams or milligrams, serving size, and servings per container. The familiar units used to 
measure serving size vary between labels. Common words such as "slice" or "piece" can be used 
to denote serving sizes, as well as measurements such as "tablespoon" or "cup." These units 
must also be converted to metric units (grams or milliliters) and listed on the food label. Serving 
sizes are based on the average amount that is consumed at one time. These numbers come from, 
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as stated by the United States Food and Drug Administration in 1999, "FDA-established lists of 
Reference Amounts Customarily Consumed per Eating Occasion." Percent daily values take into 
consideration both the daily reference values and the recommended daily values. Daily reference 
values have been set for nutrients such as fat, saturated fat, total carbohydrate, fiber, protein, 
cholesterol, sodium and potassium. They are calculated using the calories consumed in one day, 
using a 2,000-calorie reference (U.S. Food Drug and Administration, 1999). 
Understanding of the Food Labels. Overall findings indicate that consumers are unable to 
adequately interpret the information given on a food label, which makes it difficult for 
consumers to utilize the data presented on food labels (Misra, 2007). A study conducted on 
patients' understanding of food labels found that there are many areas of confusion on the label. 
These include interpreting and applying the infOlmation given, understanding the serving sizes 
when they are not a whole number, and comprehending the percent daily values and the 
footnotes located at the bottom of the food label (Rothman et aI., 2006). The most frequently 
missed questions for young adolescents on the Nutrition Facts Label Questionnaire were those 
involving percent daily values and calculating values when using partial serving sizes 
(Hawthorne et aI., 2006). There is also difficultly in associating different terms such as sodium 
and salt as well as sugar and carbohydrates. Another obstacle in food label use stems from the 
inability to convert grams per 100 grams to grams per serving. Added confusion lies in 
correlating the recommended intake levels to the nutrition content listed on the label (Cowburn 
& Stockley, 2004). 
A Label Reading Survey given to college students at two midwestern universities found 
that the average comprehension score was 48.4% (Misra, 2007). Another study, the Nutritional 
Label Survey that was conducted on patients found that the average score was 69% (Rothman et 
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aI., 2006). An education program involving young adolescents found that when given a pretest 
on nutrition facts from labels, 55% of the questions were answered correctly (Hawthorne et aI., 
2006). These scores indicate a low understanding and ability to interpret information given on 
food labels (Misra, 2007; Rothman et aI., 2006). REALM and WRAT-3 scores of patients 
indicated that 77% of participants had higher than a high school reading level (REALM) and 
37% had higher than a high school numeracy level (WRAT-4). After introducing the literacy and 
numeracy analysis to find the educational level of the participants, this study found that there 
was also confusion with the Nutrition Label Survey (NLS). This indicated that even with a 
highly educated popUlation, uncertainty in regards to food labels is still prevalent (Rothman, et 
aI., 2006). 
The confusion with foods labels is supported by the data collected during a study of 
patients understanding of food labels. In that study, 70% of respondents indicated that they 
wanted food labels to be easier to read (Rothman et aI., 2006). A comparative study between the 
food labels from 1993 and 1996 (the food label was altered in 1996 to become more user 
friendly) found that 74.5% and 69.8%, respectively, wanted labels to change so that they would 
be easier to understand (Kristal et aI., 1998). Respondents indicated that they felt it would be 
easier to understand food labels if there were no quantitative skills necessary (Misra, 2007; 
Rothman et aI., 2006). A systematic review of consumer understanding and use of nutrition 
labeling found that" ... although consumers could understand some of the information on 
nutrition labeling, in general they reported finding nutrition labeling confusing, especially the use 
of some technical and numerical information" (Cowburn & Stockley, 2004, p. 23). The vast 
majority of young adolescents believe when they read nutrition labels, it is easier for them to 
choose healthier foods (Hawthorne, et aI., 2006). 
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Food Label Uses. Many respondents indicated that they use food labels "sometimes" or 
"often" (Cowburn & Stockley, 2004; Misra, 2007). The 2004 Shopping for Health Survey (cited 
in Misra, 2007) indicated that, "83% of consumers check the Nutrition Facts panel when buying 
foods for the first time, 48% use it to purchase healthful foods, and 23% to lose weight" (p. 
2130). Two-thirds of college student respondents reported that they use food labels when they 
are buying items for the first time and that they use them to compare products. Results also 
indicated that college students believed food labels were important and easy to use (Misra, 
2007). Adolescents reported that 82% of their parents read the food labels either "often" or 
"sometimes" (Hawthorne, et aI., 2006). After altering the food label in 1996, food label use 
increased by 9% in men and 11 % in women, but the desire for a better food label only decreased 
by 4.7% after these changes (Kristal, et aI., 1998). Some reasons why an individual may not use 
food labels, as stated by experts in the field Cowburn & Stockley (2005), are "lack of time, size 
of print on packages, lack of understanding of terms, and concerns about the accuracy of the 
infOlmation" (p. 24). 
Sodium 
Overview. Sodium, represented by the symbol Na, is in the alkali metal group. An alkali 
metal is highly reactive and is not normally found in nature in its elemental form. Sodium is 
commonly found in the compound sodium chloride (NaCI). Sodium chloride is better known as 
table salt. In common or table salt there are 0.3933 grams of sodium and 0.6067 grams of 
chlorine. One gram of salt contains about 400 milligrams of sodium (Encarta, 2009c). Sodium is 
found in sodium chloride (salt), monosodium glutamate (MSG), basking soda, baking powder, 
and many others ingredients (American Heart Association, 2008). 
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Use. Sodium and salt are often confused on food labels (Cowbum & Stockley, 2004). A 
comparative study done on the 1993 food label and the 1996 food label found that 48.2% of the 
respondents in 1993 and 44.9% in 1996 looked at the salt information provided on food labels. 
This study also found that in 1993,29.1 % and in 1996, 29.8% indicated that they never read the 
sodium information on food labels. Though the label was modified in 1996, there was not an 
increase in the percentage of respondents who looked for information regarding sodium on the 
food label (Kristal et aI., 1998). 
Intake. The majority of the sodium consumed is not from the salt added to foods; rather 
75% comes from the use in processed foods. Sodium is added to processed food in order to 
enhance the flavor, preserve the item, and stabilize the food. Highly processed, high sodium 
foods that are commonly consumed are cured meats such as bacon or ham, canned vegetables, 
and salad dressings. High sodium content is also found in unexpected items such as cottage 
cheese, about 1,000 mg per cup (Noonan, 2006). The average American consumes six to 
eighteen grams of salt daily, which is about 2,300-6,900 milligrams of sodium (American Heart 
Association, 2008). With the Adequate Intake (AI) as stated by the Institute of Medicine being 
1,500 milligrams and the Tolerable Upper Intake Level (UL) being 2,300 milligram, the average 
American consumes well above what is recommended (Institute of Medicine, 2006). The 
National Health and Nutrition Examination Survey (NHANES) found that only 20-25% of all 
ethnicities surveyed consumed the Recommended Daily Allowance for sodium of 2,400 
milligrams or less (American Heart Association, 2008). Though the exact amount is not known, 
research estimates that the body only needs about 200 milligrams of sodium per day (American 
Heart Association, 2008). 
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Health Concerns. Numerous health problems are associated with an excessive intake of 
sodium. Blood pressure increases with excessive sodium intake because the kidneys have to 
release more water to compensate for the increase in sodium; this increases the blood volume. 
Because of this increase in blood volume in the body, the blood pressure increases. The heart has 
to work harder to pump blood through the body, and this increases the risk of heart disease and 
stroke (Noonan, 2006). Normal blood pressure is a systolic pressure of 120 millimeters of 
mercury and a diastolic pressure of 80 millimeters of mercury. High sodium consumption has 
been linked to high blood pressure, which can lead to the number one and three killers, heart 
disease and stroke (American Heart Association, 2008; Center for Disease Control and 
Prevention, 2009). Research from John Hopkins University showed that a diet low in sodium 
(DASH diet) lowers the participant's systolic blood pressure by an average of 5.5 points and 
their diastolic pressure by 3 points. Participants who were pre-diagnosed with hypertension had 
more significant results on the DASH diet, lowering their systolic pressure by 11.4 points and 
their diastolic pressure by 5.5 points (Noonan, 2006). 
Literacy and Numeracy 
Health Literacy. In order to understand the nutrition information presented, an individual 
must have numeracy and literacy skills high enough to understand the figures presented. If they 
are unable to understand and process the information given, it creates a huge barrier to making 
healthy food choices. Healthy People 2010 stated that health literacy is "the degree to which 
individuals have the capacity to obtain, process, and understand basic health information and 
services needed to make appropriate health decisions" (Boehl, 2007, p. 380). Numeracy 
incorporates the ability to take numbers prevalent in daily life and to use basic skills to 
understand those numbers. There may be as many as 90 million Americans who do not have 
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literacy and numeracy skills adequate enough to understand healthcare information (Rothman et 
aI., 2006). 
Literacy and Numeracy Levels. Low levels of numeracy and literacy are prevalent among 
consumers as is demonstrated in findings such as "11 million Americans lack the skills to handle 
everyday tasks" (Boehl, 2007, p. 383) and "30 million Americans are not able to understand and 
interpret a simple pamphlet" (National Center for Education Statistics, 2008). The Center for 
Advancement of Health found that more than 66% of adults over age 60 have marginal to low 
literacy skills (Boehl, 2007). The National Center for Education Statistics found that one in four 
children grow up without the ability to read (Boehl, 2007; National Center for Education 
Statistics, 2008). Literacy and numeracy problems span all age groups. The REALM and 
WRAT-3 scores indicated that 77% of participants had higher than a high school reading level 
(REALM) and 37% had higher than a high school numeracy level (WRAT-4). Rothman et al 
(2006) stated, "The study demonstrates that patients can have many difficulties interpreting 
current food labels, and their performance is highly correlated with their underlying literacy and 
numeracy skills" (p. 394). 
Food Labels. Food labels are a form of health literature and therefore are affected by the 
literacy and numeracy of the consumer. Most health information is presented in written form, 
such as on a food label, and low levels of literacy and numeracy make it difficult for many to 
understand the information displayed. Food labels are often the main source of nutrition 
information when purchasing food. Even though the terminology used on food labels may be 
commonly understood (i.e. fat), the form in which it is presented may not be understood. 
Rothman, et. aI. found that the math and reading skills of many people may not be adequate to 
interpret the information given (2006). The difficulty that many have understanding food labels 
makes choosing healthy foods confusing and could prevent them from eating a healthy and 
balanced diet (Boehl, 2007). 
Food Trends 
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Food costs are on the rise, and many food industries are experiencing the consequences. 
Restaurant operators have recently experienced a decrease in their business. Because of the 
increase in food costs, 71% of the respondents to the Food Marketing Institute Survey reported 
that they are cooking at home more and eating out at restaurants less. Even though food, fuel, 
and energy costs are all increasing, the busy lifestyle of many American requires the use of 
convenience foods. Quick, pre-prepared foods are becoming more popular. Heinz's frozen 
dinners sales were up 42% in April, as were frozen pizza sales (TrendLine Online, 2008). 
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Chapter III: Methodology 
With the average American consuming on average 4,000 milligrams of sodium per day, 
and the Adequate Intake (AI) of 1,500 milligrams per day, excessive sodium consumption is a 
pressing issue (American Heart Association, 2008; Institute of Medicine, 2006). This high 
sodium intake can result in many health complications such as hypertension, heart failure, stroke, 
and an increased risk for a heart attack. With hypertension affecting as many as one of three 
adults, it is a prevalent health concern in the United States (Mayo Health Clinic, 2008). The high 
sodium diet of many Americans is a contributor to the top killers, heart disease and stroke 
(American Heart Association, 2008; Center for Disease Control and Prevention, 2009). Most of 
the sodium consumed by individuals comes from processed and pre-prepared foods (Mayo 
Health Clinic, 2008). Because of the high intake of sodium and the majority of the sodium 
coming from items that have food labels, adequate comprehension of sodium on food labels is 
essential. In this chapter, the sections to be addressed will be the subjects selected, the instrument 
used, the data collection procedure, data analysis and limitations. The chapter will end with a 
summary of the methods used for this research. 
Subject Selection and Description 
Subjects were selected on a volunteer basis from visitors to five different grocery stores 
in the midwest. As requested by the grocery store owners, no solicitation was allowed and all 
participants freely participated. All volunteers were 18 years or older and were English speaking 
individuals. 
Instrumentation 
The researcher created the survey used and a pilot test, which was administered to ten 
individuals to test its reliability and accuracy. During data collection, volunteers were identified 
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and a consent fonn was given (see Appendix A, p. 57) which includes the testing procedures, 
confidentiality, potential risks, and benefits of this research. Consent was communicated orally, 
and was stated "By filling out the survey, you are giving me your consent to participate in the 
research." Those who agreed to participate were given a survey consisting oftwe1ve questions 
and four demographic questions regarding age, gender, location, and education level (see 
Appendix A, p. 53). The survey consisted of questions one through five aimed to assess 
perceived frequency, questions six through eleven aimed to assess ability to interpret the sodium 
infonnation on food label, and question twelve assessed the acceptance of an alternative food 
label (Appendix A, p. 53). 
Data Collection Procedures 
Pennission to conduct this study was obtained through the University of Wisconsin-Stout 
Institutional Review Board in November 2008 (see Appendix B, p. 58). Consent to gather data at 
grocery stores was obtained prior to data collection (see Appendix B, p. 59). Participants 
included volunteers at five midwestern grocery stores and were given a survey regarding the 
understanding of sodium on food labels during November 2008. Each grocery store was visited 
for a three-hour time period not including set-up and tear down materials for data collection. The 
materials needed for data collection included a small folding table, chair, four clip boards, pens, 
paper, four boxes of both macaroni and cheese and tomato soup, and sodium infonnation sheets. 
Grocery stores were visited at a variety of times, days, and locations in order to get a more 
representative sample population. As stated above, verbal consent was requested of the 
participants to increase confidentiality. Participants were given a clipboard, pen, blank scratch 
paper, macaroni and cheese box, and tomato soup can. The macaroni and cheese box and tomato 
soup can were used by participants to answer questions on the survey that referred to these food 
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labels. They were also offered a larger scale survey (24 point font) and food label (24 point font) 
in order to aid those with visual difficulties. Upon completion, confidentiality was maintained by 
placing completed surveys with no identifYing information on them in an envelope. Food label 
reading in regards to sodium was presented in a handout for participants as an incentive to 
complete the survey (Appendix B, p. 60). 
Data Analysis 
Data analysis included Chi-square, t-tests, ANOVA, and correlation. Significance were 
established based on a 95% confidence interval. Analysis was done using frequency questions, 
which was made up of a rating (one to five) for questions one through five on the survey. Total 
knowledge score was calculated using questions six through eleven of the survey and based on 
percent correct. Analysis was also done based on the four demographic variables; education, 
gender, age, and exercise. One-way ANOVA analysis was used to assess the statistical 
differences between the frequency responses and total knowledge score for the demographic 
variable education. Chi-square analysis was used for the demographic variable of education to 
assess the statistical differences for individual total knowledge score questions. The demographic 
variable of age was analyzed using an independent samples t-test to assess statistical significant 
differences between frequency responses as well as the total knowledge score. Chi-square 
analysis was done to assess statistical significance for the demographic variable age. For the 
demographic variable exercise, an independent samples t-test was used to assess statistically 
significant differences for frequency questions as well as total knowledge score, while a Chi-
square analysis was used to assess statically significant differences for the individual total 
knowledge score questions. An independent samples t-test was used to assess statistically 
significant differences for the frequency questions and total knowledge score question, while a 
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Chi-square test was used for the individual total knowledge score questions. Correlation analysis 
was used to assess the significant correlation between frequency questions and total knowledge 
score. 
Limitations 
Limitations of this study include the use of a convenience sample population, voluntary 
response sample population, the availability of multiple-choice answers, and also the unlimited 
time allowed for participants. The population sampled was a convenience sample in that the 
population sampled was chosen because permission was given to use certain grocery stores for 
this research. This survey was a voluntary response sample as no solicitation was allowed by the 
grocery stores and therefore the results may over represent the population that is confident with 
their knowledge of the sodium information on the food label. The survey was set up to allow 
participants to select the correct answer through a multiple-choice selection in order to decrease 
the time spent on the survey. This is a limitation as "guessing" may contribute to falsely correct 
answers. The final limitation is the unlimited time allowed for participants that resulted in more 
time being spent on calculations than would typically be spent on selection of an item in a 
grocery store. 
Summary 
In summary, a consent form, a survey consisting of four demographic questions and 
twelve additional questions regarding sodium understanding on a food label, were given to 
volunteers at three midwestern grocery stores in Wisconsin and Michigan. Chi-square, ANOVA, 
t-tests, and Pearson correlation analysis were run on the data. Some limitations in this study 
included the instrument used and the time variations between real-life and this research. 
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Chapter IV: Results 
The purpose of this study was to assess the comprehension of sodium information 
displayed on food labels by midwestern grocery store consumers. This chapter discusses the 
results of this research as it relates to demographics, overall comprehension, overall frequency of 
label use, the new food label, education, physical activity, gender, and age. Statistical analysis is 
located in Appendix B (p. 62). 
Demographics 
Total sample population was 228 individuals. For the demographic variable of gender, 
the respondents included 156 females and 72 males (see Table 1). For the demographic variable 
of education level, there were originally six categories: less than high school (5 respondents), 
high school graduates (69 respondents), two-year technical education graduates (34 respondents). 
four-year college graduates (87 respondents), Masters degree graduates (20 respondents), and 
Doctorate graduates (13 respondents). Because there were a disproportional number of 
respondents, the demographic of education level achieved was collapsed into four valid 
categories: high school and under (74 respondents), two-year technical education (34 
respondents), College degree (87 respondents), and MasterlPhD (33 respondents) (see Table 1). 
For the demographic variable of age, the survey originally included four age categories: 18-24 
years (30 respondents), 24-44 years (80 respondents), 45-64 years (91 respondents), and 65+ 
years (27 respondents). These were adjusted to form two valid categories with 110 individuals 
completing the survey who were 44 years and under and 118 individuals who completed the 
survey who were 45 years and over (see Table 1). The demographic variable of exercise was 
collapsed into two categories with 109 respondents who exercised less than four hours a week 
and 119 who exercised over four hours a week (see Table 1). This was altered from the original 
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categories ofless than fours hours a week (109 respondents), four to seven hours a week (83 
respondents), and over seven hours a week (36 respondents). 
Table 1 
Frequency of Respondents for Gender, Education Level, Age and Physical Activity 
Female 
Male 
Demographic Variable 
High school graduate and under 
Two-Year Technical College Graduate 
College Degree Graduate 
Master/Doctorate Graduate 
18-44 years 
45+ years 
< 4 hours of exercise a week 
4+ hours of exercise a week 
Overall Comprehension 
Frequency 
156 
72 
74 
34 
87 
33 
110 
118 
109 
119 
Participants had an average total knowledge score of 44.06% on the comprehensive 
portion of the survey (questions six through eleven). For question six, regarding the 
understanding of metric measurements, 79.8% answered incorrectly (see Figure 1). For question 
seven, regarding sodium intake recommendations, 58.3% answered incorrectly (see Figure 1). 
For question eight, regarding portion size and sodium content, 30.7% answered incorrectly (see 
Figure 1). For question nine, regarding sodium content of a whole product, 50.9% answered 
incorrectly (see Figure 1). For question ten, which required participants to understand the serving 
24 
size and to convert a condensed amount of soup into a prepared amount, 81.6% answered 
incorrectly (see Figure I). For question eleven, which involved identify ing an item as a high, 
medium, 01' low sodium item, 34.2% answercd incorrectly (see Figure I). 
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Figure J. Average percent incorrect total knowledge score for all respondents, " n" = 228. 
Q 6: Which will contribute a higher percentage of sodium? 
Q 7: What is the recommended daily sod ium intake for an average adu lt as stated on a food label for a 2,000 
calorie per day diet? 
Q 8: Use the food labe l on the box of macaron i and cheese; if you cat I Yo cups of the macal'Oni and cheese, 
how much sodium have you consumed? 
Q 9 If you prepare and eat the entire box of macaroni and cheese, what percent of your daily va lue of sodium 
would you be consuming (assuming a 2,000 calorie diet)? 
Q 10: Use the food label on the CU ll of tomato soup; how much sod iulll is there in one cup of pre par cd tomato 
soup? 
Q II: Use the food labe l on the can of tomato soup ; wou ld yOll consider one serving of soup to be a low, 
medium, or high sodium item? 
Frequency 
The resul ts for frequency questions (one through five) are as follows: [n regards to 
question one, the average response for frequency of checking the sodium content on food labels 
when purchasing food was between "rarely" and "occasionally" (see Figure 2). Specific 
responses for question one (How often do you check the sodium content on food labels when 
purchasing food?) were as follows: 25% stated that they never checked the sodium content on 
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food labels when purchasing food, 23.2% stated that they "rarely" did, 30.3% stated that they 
"occasionally" checked them, 17.1 % stated they "frequently" checked the food labels, and 4.4% 
reported they "always" checked the sod ium content on food labels when purchasing foods. 
5% 
17% 25% 
Nevel' 
Rare ly 
Occasionally 
Frequently 
30% 23% 
Always 
Figure 2. Average percent frequency of checking sodium contcnt on food labels when 
purchasing foods, "n" = 228. 
For question two (How often does the sodium information given on food labels influence 
yo ur food choices?), participants responded on average that the sodi um information given on 
food labels influences theil' food choices "rarely" or "occasionally" (see Figure 3). Specifically, 
25.4% reported that " never" did tile information on food labels influence their food choices, 
22.4% reported " rarely", 28. 1 % repOlted "occasionally", 21. 1 % reported " frequent ly", and 3. 1 % 
reported "always." 
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3% 
21% 25% Never 
Rarely 
Occasiona lly 
F" eq uently 
23% 
Always 
28% 
Figure 3. Average percent frequency of how often sodium information given on food labels 
influences their food choices for all respondents, " n" = 228. 
In question three (How useful is the sodium information on food labels?), sodium 
in fo rmation on food labels was reported on average as "somewhat" useful (see Figure 4). 
Specificall y, 12.3% reported that the information on food labels was "not at all " useful , 17. 1 % 
reported "very little", 38.2 reported "somewhat", 17.5% reported "mostly", and 14.9% reported 
"very useful". 
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15% 12% 
Never 
17% Rarely 
19% Occasionally 
Freque ntly 
Always 
38% 
Figure 4. Average percent frequency of perceived usefulness of the sodium info rmati on on food 
labels for all respondents, "n" = 228. 
In question four (How well do you understand metric measurements such as mg?), the 
overall average response by parti cipants was that they believed they understood the metri c 
measurements such as mg on food labels "somewhat" (see Figure 5). Specifically, 12.3% 
reported that they understood the metri c measurement on food labels such as mg "not at all", 
25.0% "very little", 29.8% "somewhat", 16.2% "mostly", and 16.7% "very well." 
17% 12% 
16% 
30% 
25% 
Never 
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Always 
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Figure 5. Average percent frequency of perceived understanding of metric measurements such as 
mg for a ll respondents, "n" = 228. 
In question five (How often do you purchase processed 0 1' pre-prepared foods?), pre-
prepared foods were repol1ed on average to be purchased by participants "occasionally" with a 
slight tendency towards " !i'equently" (see Figure 6) . Pre-prepared and processed food s were 
reported by 3.5% of the participants to be plll'chased "never", 16.2% " rarely", 43% 
"occasionally", 34.6% " frequently", and 2.6% "always." 
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Figure 6. Average percent 11'equency of purchasing processed 01' pre-prepared foods for all 
respondents, " n" = 228. 
Average frequency responses for questions one through live are between " rarely" and 
"occasionally" (2.53), which asks how often do you check the sodium content on food labels 
when purchasing food. Respondents indicated a use of between "rarely" and "occasionally" 
(2.54) for question two, which asks how often does the sodium information on food labels 
influence your food choices. There was an average response of "occasionally" (3.06) for 
question three, which asks how useful is the sodium information on food labels. There was an 
average response of "occasionally" (2.00) for question four, which asks how well do you 
understand metric measurements such as mg. There was an average frequency response of 
slightly more 1111111 "occasionally" (3. 17) for question five, which asks how often do you purchase 
processed 01' pre-prepared foods (see Figure 7). 
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Figure 7. Average frequency response for questions one through five, using a one to five sca le 
(one representing the least and five being the greatest), " n" = 228 . 
Q I: How often do you check the sodiul11 content on food labels when purchas ing food? 
Q 2: How often does the sodium information given on food labels influence your food choices'? 
Q 3: How useful is the sodium information on food labels? 
Q 4 How well do you understand metric measurements such as mg? 
Q 5: How often do you purchase processed or pre-prepared food s? 
New Food Label 
For question twelve, respondents were asked if a color coded food label identifying high 
sodium items as red, medium sodium items as yellow, and low sodium items as green would be 
beneficial in simplifying the identification of this item. There were 93 .9% of participants 
believed this would be beneficial in identifying high, medium, and low sodium items (see Figure 
8). 
6% 
94% 
Yes 
No 
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Figure 8. Average percent of respondents regarding the perceived effectiveness of a co lor coded 
food label, "n" = 228. 
Educaliol1 
Overall results for the demographic variable of education (high school and under, two-
year techniclli , four-year college degree, or masters/doctorate), indicated that those with an 
education level of high school and under had an average knowledge score (questions six through 
eleven) of36.94% (see Figure 9). Those who indicated an education level of two-year technical 
had an average score of 46.08%, four-year college degree recipients had an average score of 
47.32%, and those who had a masters/doctorate had a score of 49.49% (see Figure 9). 
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Figure 9. Average percent total knowledge score of respondents for the variable education. 
There was a statistically significant difference in the understanding of metric units 
(question foul') with analysis completed using ANOYA (significance < .001) (see Figure 10). 
ANOY A analysis revealed a significant difference in metric comprehension between those with 
an education level of high school degree or less and those with an education level offour-year 
co llege graduate and a masters/doctorate. Those with an education of high school degree 01' less 
had a sign ificantly lower perceived understanding of me tries than those who had a four-year 
college degree (significance = .002) (see Figure 10). Those with an education of high school 
degree 01' less had a significantly lower rating of their perceived understanding of the metric 
infomlation on food labels than those who had a masters/doctorate (significance < .00 I) as well 
as those with a two-year technical degree having a significantly lower rating than those who had 
a masters/doctorate (significance = .004) (see Figure 10). There were no other statistically 
significant differences for frequency questions one through five (see Figure 10). 
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Figure 10. Average frequency rating (one to five, one representing the least, five representing the 
most) for questions one through five for the variable education. 
Q I: I-low onen do you check the sodium content on food illbeis when purchasing food? 
Q 2: How often does the sod ium information given on food labels influence your food choices? 
Q 3: How useful is th. sodium information On food lubels? 
Q 4 How well do YOli undersland l11etric measurements such as mg? 
Q 5: How often do you pmchas. processed or pre-prepared foods? 
For question six that asked participants to identify the item that contributed a higher 
percentage of sodium. Chi-square analysis found that four-year college degree and 
masters/doctorate respondents were significantly more likely to be correct (significance = .024) 
(see Figure 1 I). There was also a signi ficant difference in the respondent' s ability to identify the 
percent daily value of sodium consumed when eating an entire prepared box of macaroni and 
cheese (question nine), where those with an education level of high school degree or less were 
more li kely to be incorrect (significance < .001) (see Figure 11). No other significant differences 
in the total knowledge questions were found (see Figure I I). 
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Figure 11. Average percent total knowledge score for the variable education. 
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Q 6: Which will contribute a higher percentage of sodium? 
Q 7: What is the recommended daily sodium intake for an average adult as stated on a food hlbel 
for a 2,000 ca lorie per day die!'1 
Q 8: Usc the food label on the box of macaroni and cheese; ifyoll cat 1 Y2 cups of the macaroni 
and cheese. how much sodium have YOli consumed? 
Q 9 I f you prepare and eat the entire box of macaroni and cheese, what percent or yell!" daily 
value of sodium would you be consum ing (assuming a 2,000 caloric diet)? 
Q 10: Use Ihe food label on Ihe can ol' lomato soup; how much sodium is there in one cup of 
prepared tomato soup? 
Q II : Use the food label on the can oflomnto soup; woul d you consider one serving of soup to be 
a low, mediulll , or high sodium item? 
For the total knowledge score (percent correct for questions six through eleven) and the 
demographic variable of education, ANOYA analysis indicated a signifi cant difference based on 
education levels. Those with an education level of high school graduate or less had a 
signi ficantly lower score than those with a four-year college degree (signi ficance = .014). Those 
wi th an education level of high school or less also had a significantly lower total knowledge 
score than those with a masters/doctorate (significance = .030). There are no other significant 
di fferences in total knowledge scores between educat ion levels. 
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Physical Activity 
For those who exerci sed less than four hours a week, the mean total knowledge score was 
45.57%, and for those who exercised fOllr hours or more a week, the mean total knowledge score 
was 42.72% (see Figure 12). 
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Figure 12. Average percent total knowledge score forthe variable physical activity. 
For questions one tlu-ough five regarding fi'equency, the t·test showed a statistica lly 
signifi cant difference fOI' question five regarding the frequency of purchasing processed or pre· 
prepared foods. Those who exercised less than four hours had a higher use of these foods 
(significance = .02 1) than those who exercised fOllr hours or more (see Figure 13). There were no 
other statistically significan t differences for other frequency questions related to physical activity 
(see Figure 13). 
5 
.. 4 
'" 
" 0 c. 3 
'" ..
" .. .. 2 C! 
.. 
> 
..: 1 
0 
Ql Q2 Q3 Q4 
Frequency Questions 
Q5 
< 4 hI's 
4+ hI's 
36 
Figure 13. Average frequency raling (one to five, one being the least, five being the 1110st) for 
questions one through five for the variable physica l activity . 
Q I : How often do you check the sod ium content on food labels when purchasing food? 
Q 2: How often docs the sodium information given on food labels influence your food choices? 
Q 3: How useful is the sod ium information on food labels? 
Q 4 How well do you unders(und metric measurements such as illS? 
Q 5: How often do you purchase pl'Ocessed or pre-prepared foods? 
There were no statistically significant differences in the responses to indi vidual total 
knowledge questions or the overall total knowledge score for variable physical activity (see 
Figure 14). 
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Figure 14. Average percent total knowledge score for the variable physical activity . 
Q 6: Which will contribute a higher percentage of sodium? 
Q 7: What is the recommended daily sodium intake for an average adult as stated on a food label for" 2,000 
ca loric per day diet? 
Q 8: Use the foocl label 0 11 the box of macaroni and cheese; if you eat I !4 cups of the macaroni and cheese, 
how much sodi um have you consumed? 
Q 9 Ifyoll prepare and eat the entire box ofmacuroni and cheese, what percent ofyollr daily value of 
sod ium would you be consuming (assuming a 2,000 ca lor ic diet)? 
Q 10: Use the food label on the call of tomato soup; how much sodium is there in one cup of prepared 
tomato soup? 
o II : lJ ~e Ihe food lahel on the can of l.om8to soun: wou ld vou consider one servin I!' o f souo 1.0 he 11 low. 
Gender 
Mean knowledge score of female respondents was 44.12% and male respondents mean 
knowledge score was 43.98% (see Figure 15). 
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Figure 15. Average percent total knowledge score for the variable gender 
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Frequency quest ions one through five analyzed with a t-test found a significant difference 
in the perceived understanding of metric measurements such as mg (question four) where 
females had a lower rating than males (significance = .004) (see Figure 16). There were no other 
statistically significant di fferences between gender for the other frequency questions (see Figure 
16). 
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Figure 16. Average frequency rating (one to five , one representing the least, five representing the 
most) for questions one through five for the variable gender. 
Q I : I-low allen do you check the sodium content on food labels when purchasing food'l 
Q 2: How often does the sodium information given on food labels influence your food choices? 
Q J: How useful is the sodium information on food labels? 
Q 4 How well do you understand metric measurements slich as illS? 
Q 5: How OftCIl do you purchase processed o r pl'cMprcparcd foods? 
For the total knowledge questions, using Chi-square, there was found to be a stati stically 
significant difference tor queslionnine, which asked respondents to identi fy the percent daily 
value of sodium consumed if they ate an entire box of prepared macaroni and cheese. Males 
were more li kely to be correct than females (significance = .030). There were no other 
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statistically sign ificant differences fo r the individual total knowledge questions or a difference in 
the overall total knowledge score for the variable gender. 
Age 
The age gro up of 18-44 years had a mean total knowledge score of 47.73% and those 45 
years and over had a mean total knowledge score of 40.68% (see Figure 17). 
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Figure 17. Average percent total knowledge score for the variable age. 
Using a t-test, there was found to be a stati sticall y significant difference for question one 
(How often do you check the sodium content on food labels when purchasi ng food?) 
(significance = .01 7), question two (How often does the sodium information given on food labels 
influence your choices?) (significance = .00 1), and question three (How useful is the sodium 
information on food labels?) (significance = .025), where those aged 45 years and older had a 
higher average rating (see Figure 18). For the demographic variable age, there were no other 
stati stically significant difference for the frequency questions (see Figure 17). 
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Figure 18. Average frequency rating (one to five, one representing the least, five representing the 
most) for questions one tiuough fi ve for the variab le age. 
Q I: How often do you check the sodium content on food labe ls when purchasing food? 
Q 2: I-low often does Ihe sod ium information given on food labels influence your food choices? 
Q 3: How useful is the sodium in form ation on food labe ls? 
Q 4 How well do you understand metric measurements such as mg? 
Q 5: How oft en do you purchase processed or pre-prepared foods? 
For tota l knowledge questi ons, using Chi -squared analysis, there was a stati sticall y 
significant di fference for question six which asked participants to select the item that contri buted 
a higher percentage of sodium to a di et, where those aged 18-44 years were more likely to be 
correct (signifi cance = .025) (see Figure 19). There was also a stati stica lly signi ficant di ffe rence 
when asked to identi fy the percent daily va lue of sodium consumed in a box of prepared 
macaroni and cheese (question nine), where those aged 18-44 years were more likely to be 
correct (signifi cance = .01 7) (sec Figure 19). There were no other statisti ca lly difference for 
other total knowledge questions for the variable age (see Figure 19). 
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Figure 19. Average percent total knowledge score for the vari able age. 
Q 6: Which wi il contribute a higher percentage of sodium? 
Q 7: What is the recommended daily sodium intake for an average adult as stated on a food label for a 2,000 
ca lorie per day diet? 
Q 8: Use the food label on the box of mocaroni and cheese; ifyoll eat I Y2 cups of the macaroni and cheese, 
how I11l1ch odium have you consumed? 
Q 9 I fyou prepare and C(lt the entire box of macurani and cheese, what percent of your daily value of 
sodium would you be consliming (assuming a 2,000 calorie diet)? 
Q 10: Use the food label on the call of l01118to SOUPi how much sodium is there in ol1e cup of prcparcd 
tomato soup? 
Q II : Use the food labe l on the can of tomato soup; would you consider One serving of soup to be a low, 
med ium, or high sodium item? 
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There is a statistically significant difference between the total knowledge score when 
analyzed using a I-test, with those aged 44 years and under having a higher average score than 
those 45 years and older (significance = .01 5). 
Perceived vs. Real 
The assessment of the relationship between perceived (questions one through five) and 
total knowledge score (questions six through eleven) were tested using corre lation . There was a 
significant positive correlation with frequency rating for question one (How often do you check 
the sodium content on food labels when purchasing food?) and total knowledge score 
(significance = .036) (see Table 2) . There was also a significant positive correlation between 
understanding or the metric measurements (question foul') and the tota l knowledge score 
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(significance = .002) (see Table 2). There were no other significant correlations between other 
frequency questions (two, three, and five) and total knowledge score (see Table 2). 
Table 2 
Perceived Versus Real Correlation Analysis With Significance at a Level of. 05 for Frequency 
Questions One Through Five and Total Knowledge Score Questions Six Through Eleven 
Perceived 
Ql 
Q2 
Q3 
Q4 
Q5 
Total Knowledge 
Q6-Qll 
Q6-Qll 
Q6-Q11 
Q6-Qll 
Q6-Ql1 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Total Number of Correct 
Answers 
0.139 
0.036 
228 
0.099 
0.137 
228 
0.107 
0.106 
228 
0.207 
0.002 
228 
-0.010 
0.884 
228 
Q 1: How often do you check the sodium content on food labels when purchasing food? 
Q 2: How often does the sodium information given on food labels influence your food choices? 
Q 3: How useful is the sodium information on food labels? 
Q 4 How well do you understand metric measurements such as mg? 
Q 5: How often do you purchase processed or pre-prepared foods? 
Q 6: Which will contribute a higher percentage of sodium? 
Q 7: What is the recommended daily sodium intake for an average adult as stated on a food label for a 
2,000 calorie per day diet? 
Q 8: Use the food label on the box of macaroni and cheese; if you eat 1 Yz cups of the macaroni and 
cheese, how much sodium have you consumed? 
Q 9 If you prepare and eat the entire box of macaroni and cheese, what percent of your daily value of 
sodium would you be consuming (assuming a 2,000 calorie diet)? 
Q 10: Use the food label on the can of tomato soup; how much sodium is there in one cup of prepared 
tomato soup? 
Q 11: Use the food label on the can of tomato soup; would you consider one serving of soup to be a low, 
medium, or high sodium item? 
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Chapter V: Discussion 
Components of this section will include a discussion of limitations, conclusions, and 
recommendations. With minimal research on sodium information on food labels, much of the 
explanation of results is an exploratory science. The results of this study will add new 
dimensions to the body of knowledge related to food labels with reference to sodium. 
Limitations 
Limitations of this study include the use of a convenience sample population, voluntary 
response sample population, the availability of multiple-choice answers, and also the unlimited 
time allowed for survey completion by participants. The population sampled was a convenience 
sample meaning the population sampled was chosen because permission was granted to use 
certain grocery stores for this research. This survey was a voluntary response sample as no 
solicitation was allowed by the grocery stores, and therefore, the results may over-represent a 
population confident with their knowledge of the sodium information on the food label. The 
survey was set up to allow participants to select the correct answer through a multiple-choice 
selection in order to decrease the time spent on the survey. This is a limitation as "guessing" may 
contribute to falsely correct answers. The final limitation was the unlimited time allowed for 
participants to complete the survey, which resulted in more time spent on calculations than 
would typically be spent on reviewing a food label in the selection of an item in a grocery store. 
These limitations may cause this study to be less generalizable to populations outside of those 
used for this research. 
Conclusions 
With the average total knowledge score related to the comprehension of sodium 
information on food labels of 44.06%, there is an obvious lack of understanding in regards to 
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sodium information on food labels. This is supported by prior research indicating that both 
college students and patients had difficulty in understanding the food label (Hawthorne et aI., 
2006; Rothman et aI., 2006). The questions that were answered incorrectly most often were 
regarding the comprehension of the metric system and ability to select a high sodium item, 
question six, and the understanding of a multi-step calculation, question ten. These two questions 
were answered incorrectly 79.8% and 81.6% of the time, respectively. The low literacy and 
numeracy rates for question six and ten are supported by the fact that as many as 90 million 
Americans do not have the literacy and numeracy skills to understand typical healthcare 
information (Rothman et aI., 2006). Question eight was answered correctly most often, 69.3% of 
the time; it was regarding partial serving sizes. This result is a direct contradiction of previous 
studies, which showed that respondents were most often confused by the concept of partial 
serving sizes (Hawthorne et aI., 2006; Rothman et aI., 2006). This difference may be explained 
by the multiple-choice options or simplicity of the calculation. 
The frequency questions on comprehension, use, and usefulness of the food label were, 
on average, reported as being used between "rarely" and "occasionally." This finding is 
supported by studies, which show that consumers would like food labels to be easier to read as 
well as findings, that the sodium information on food labels continues to be ignored even after 
food label alterations have been made (Kristal et aI., 1998; Rothman et aI., 2006). The highest 
frequency of use was indicated for question five, which asked participants how often they 
purchase pre-prepared foods. This statistic is supported by the fact that pre-prepared food labels 
are on the rise (TrendLine Online, 2008). 
Since previous studies indicate that consumers would like food labels to be easier to read 
and understand, the 93.9% "yes" response in this study to the color-coded food label is not a 
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surprise (Rothman et aI., 2006). This high percentage reinforces the need to alter the presentation 
of the food label and to possibly increase the user's overall comprehension of the sodium content 
emphasized on the food label. 
When analyzing the results of this study in correlation to education levels, it was found 
the lowest comprehension of the sodium information on food labels coincided with individuals 
who had an education level of high school or less. While the results of this current survey point 
to an increase in confusion with the population that has lower education levels, it also shows 
confusion throughout all education levels. In fact, the average total knowledge score for all 
participants was 44.06%. The lower knowledge score that is found in those participants with 
education levels of high school or less may be attributed to the lower numeracy and literacy rates 
that are often associated with less education. In a study using Rapid Estimate of Adult Literacy 
(REALM) and Wide Range Achievement Test-3 rd Edition (WRAT-3) scores to analyze literacy 
and numeracy levels of participants of varying education levels, researchers found that even with 
a highly educated population sample, there was still confusion with the food label (Rothamn et 
aI., 2006). 
There were both lower ratings and lower comprehension for question four, regarding the 
metric system, for those with an education level of high school or less. Low literacy rates in 
society, verified by researchers Rothman, R., et. aI., support this finding since low literacy rates 
leave many individuals unable to understand the simplest medical pamphlet (2006). 
There was no significant difference between physical activity level and the total 
knowledge score related to sodium comprehension on the food label. The only significant 
difference was in regards to frequency of consumption of pre-prepared foods, with those 
exercising less than four hours a week indicating a higher frequency of consuming pre-prepared 
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foods. This variation may be explained by the increase in health consciousness of the individuals 
who exercise four or more hours a week. Physical activity level and assumed increased health 
consciousness, however, does not indicate an increased knowledge of the sodium information on 
foods labels. A conclusion may be drawn that even those who are aware of healthy lifestyle 
choices have an equally difficult time understanding the sodium information on food labels. 
Males rated their understanding ofthe metric measurements, question four, higher than 
females and also were better able to understand the multi-step calculations on the food labels, 
question nine. There was no significant difference for the total knowledge score between 
genders. This is not supported or opposed by previous research. This finding result indicates both 
genders are equally as likely to understand or confuse the sodium information on the food label. 
Individuals aged 45 years and over had a lower total knowledge score than those ages 44 
years and under. This result is supported by the findings of the Center for Advancement of 
Health, which found that as many a 66% of adults over 60 have marginal to low literacy skills 
(Boehl, 2007). Since the Nutrition Labeling and Education Act was not passed until 1990, those 
45 years old and older participants have not had the amount of exposure to the food label as the 
younger generation has had. This fact alone may explain their lower comprehension (Kristal et 
aI., 1998; United States Food Drug and Administration, 1999). Though this population, 45 years 
old and older, had a lower total knowledge score, they had higher frequency ratings in regards to 
checking the sodium content on the food labels when purchasing foods, question one, the 
influence of the sodium information on food labels when making food choices, question two, and 
also how useful they believed the sodium information on food labels is, question three. A 
possible explanation for this could be attributed to their age group's main health concerns. Many 
in the older generation may be concerned about heart disease and stroke and are aware of 
sodium's contributing role in these diseases. This study shows there is not any increased 
understanding of the sodium information presented on the food label. 
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There was a positive correlation between frequency of checking sodium information on 
food labels when purchasing food and total knowledge scores. This result suggests that maybe 
with continued use of the sodium information, there may also be an increase in comprehension. 
There was also a positive correlation between the perceived understanding of metric 
measurements and the total knowledge score. Knowledge of the metric system may be associated 
with a higher education level, which also increases the total knowledge score of participants. 
Recommendations 
Since this research study is one of very few studies to assess the comprehension of 
sodium information on food labels, further research on consumers' knowledge of the sodium 
portion of the label is recommended. The understanding of the food label, or lack of it, may not 
be tied only to the sodium portion. Further research must also be conducted on all nutrients listed 
and on sections of the food label to identify areas of confusion and misunderstood components. 
Further research should also be conducted current food label education programs and their effect 
on comprehension as it relates to various age groups and education levels. These results could 
then be used to improve nutrition programming to benefit the people with the lowest 
comprehension of the information specified on the food label. 
The average percent of correct responses for the total knowledge questions was only 
44.06%. A truly randomized sample of consumers together with no multiple·choice answers may 
possibly yield far worse results. With low comprehension being found in regards to the metric 
measurements used to denote content of sodium on food labels, it may be a beneficial first step in 
making the food label more "user friendly" to alter these measurements. An alternative to the 
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metric measurements currently used on food labels, milligrams, could be to list the teaspoons of 
salt what amount of sodium correlates to. In doing this, the consumer may be better able to 
visualize and understand that amount of sodium they are consuming in using this more familiar 
unit. 
Finally, the food label should be user friendly. Consumers should be informed, not 
confused, by the information provided. Results support the need to improve the food label 
because of the low comprehension of the sodium information on the food label in its current 
format. This survey asked participants to make calculations on one food item at a time. Imagine 
the results had a recipe involving several items with sodium ingredients been given to the 
participants to calculate their sodium intake. The reality is that many of today' s hurried meals 
require the use of high sodium processed foods. Since many of the respondents believed a system 
of color-coding; red for high (> 1 0% Daily Value), yellow for medium (5% - 10% Daily Value), 
and green for low « 5% Daily Value) sodium items would help them, research projects of this 
nature need to be initiated (see Appendix A, p. 61). This color-coded system could help 
encourage consumers to limit or control their intake of sodium. Healthy food choices cannot be 
made if there is inadequate understanding of the tools given to consumers to make their choices. 
The food label should be an invaluable tool, but the current format may need adjustments. The 
average person needs to comprehend and to apply the information found on a food label in order 
to make appropriate food choices, leading to a healthier lifestyle. 
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Appendix A 
Research Tools 
(Survey, Consent Form, IRB Approval, Letter to Grocery Stores, Informative Sodium Handout) 
This research has been approved by the UW-Stout IRS as required by the 
Code of Federal Re ulations Title 45 Part 46. 
Please answer the following questions: 
1. Gender: 0 Female 
o Male 
2. Education (check highest level completed): 
o Less than High School 
o High School 
02 Year Technical 
o 4 Year College Degree 
o Master's Degree 
o Doctorate Degree 
3. Age: 018-24 
025-44 
045-64 
065 or older 
4. How many hours per week do you 
exercise: 
o Less than 4 hours 
04-7 hours 
o More than 7 hours 
Please check the box that best fits your answer to the following questions: 
1. How often do you check the sodium 
content on food labels when purchasing 
food? 
o Never 
o Rarely 
o Occasionally 
o Frequently 
o Always 
2. How often does the sodium information 
given on food labels influence your food 
choices? 
o Never 
o Rarely 
o Occasionally 
o Frequently 
o Always 
3. How useful is the sodium information on 
food labels? 
o Not at all 
o Very little 
o Somewhat 
o Mostly 
OVery 
4. How well do you understand metric 
measurements such as mg? 
o Not at all 
OVery littie 
o Somewhat 
o Mostly 
OVery Well 
5. How often do you purchase processed or 
pre-prepared foods (pizzas, microwave 
dinners, macaroni and cheese, soups, 
pork and beans, hot dogs, salad 
dreSSings. etc.)? 
o Never 
o Rarely 
o Occasionally 
o Frequently 
o Always 
6. Which will contribute a higher percentage 
of sodium? 
o Y;, tsp of salt 
o 2300 mg of sodium 
o These are the same 
o Don't know 
o Other 
-----
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7. Wll al is Ihe recommended daily sodium 
in lake for an average adult as slaled on a 
food label for a 2000 calorie per day dlel? 
0550 mg 
01200 mg 
02400 m9 
o Don'l know 
o Olher _____ _ 
8, Use 1M foocl label on Ihe IlOX of macaroni 
and clleese, If you eal 1 Y, cups of Ihe 
macaroni and cheese, how much sodium 
have you consumed? 
0580mg 
0870mg 
0 1160 mg 
o Don' l know o Olher _____ _ 
9, If you prepare and eallhe entire box of 
macaroni anel cheese. whal percenl of 
your dally value of sod ium wou ld you be 
consuming (assuming 2000 calorie diel)? 
0 24% 
0 30% 
060% 
0 90% 
o Don' l know o Olher _____ _ 
10, Use Ihe foocllabel on \lle can of lomalo 
soup, How mucll sodium is Ihere In one 
cup of prepared lomalo soup? 
0 355 mg 
0 710 mg 
0 1420 m9 
o Don'l know o Olher _____ _ 
11 , Use Ihe food label on Ihe can of lomalo 
soup, Would you consider one servi ng 
of soup 10 be a low, medium, or hlgll 
sodium ilem? 
o Low 
o Medium 
OHigh 
o Don'l know 
o Olher _____ _ 
12, Would Ihe following syslem of color 
coding on a food label help you decide If 
an ilem is a high, medium, or low sod ium 
lIem? 
Sodium 2050mg !)D 
(10 indlcale high sodium conlenl) 
Sodium 350mg 14% 
(10 Indicate medium socllum conlenl) 
Sodium 100l11g 4% 
(10 indlcale low sodium conlenl) 
DYes 
ONo o Otl1er _____ _ 
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MACARONI AND CHEESE FOOD LABEL 
Nutrition Facts 
Serving Size 2.5 oz 
(70g/about 1/3 Box) 
(Makes about 1 cup) 
Servings Per Container about 3 
Amount Per Serving 
Calories 
In Box Prep 
260 410 
Calories from Fat 
Total Fat 3.5g 
Saturated Fat 2g 
Trans Fat Og 
Cholesterol 15mg 
Sodium 580 mg 
Total 
Carbohydrate 48g 
Dietary Fiber 1 9 
Sugars 6g 
Protein9g 
30 170 
%Daily Value** 
5% 29% 
10% 25% 
5% 5% 
24% 30% 
16% 16% 
4% 4% 
10% 10% 
I**Percent Daily Values are based on a 2,000 calorie 
diet. Your daily values may be higher or lower 
depending on your calorie needs. 
Total Fat 
Sat Fat 
Cholest 
Sodium 
Total Carb 
Dietary Fiber 
Protein 
Calories: 2.000 2,500 
Less than 65g 80g 
Less than 20g 25g 
Less than 300mg 300mg 
Less than 2.400mg 2AOOmg 
300g 375 g 
25g 30g 
50Q 650 
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TOMATO SOUP FOOD LABEL 
Quick & Easy Directions 
MIX SOUP + 1 CAN WATER 
Nutrition Facts 
Se/Ving Size 1/2 cup (120ml) 
condensed soup 
Se/Vings about 2.5 
Calories 90 
Fat Cal. 0 
Amount/serving %Daily Value** 
Total Fat Og 
Sat. Fat Og 
Trans Fat Og 
Cholesterol Omg 
Sodium 710 mg 
Total Carbo 20g 
Fiber 19 
Sugars 12g 
Pro~~i~ .. 2g .. 
0% 
0% 
0% 
30% 
7% 
4% 
**Percent Daily Values are based on a 
2,000 calorie diet. 
Vitamin A 10% 
Vitamin C 10% 
Calcium 0% 
Iron 4% 
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Consent to Participate In UW-Stout Approved Research 
Title: The Comprehension of Sodium Information 0 11 Food Labels by Midwestern Grocery Slore 
Customers 
Investigator: 
Jcnna Fortier 
906-869-0227 
Description: 
Research Sponsor: 
Carolyn Barnhart 
715-232-2545 
The subjects wi ll be asked on a volunta ry basis to complete a survey regarding their understunding of the sodium 
information given 0 11 food labels. After comp leti ng the suvcy, it will be placed by (he individual into an envolope to 
ensure con fidentia lity. The information gathered will be used to assess the effcctivness of lhe sodium inrormat ion 
given on food labels. 
Risks and Benefits: 
Findings will benefit society by being presented 81 University of Wisconsin Sioul Research Day, presented at a 
cardiovascular disease meeting at Baldwin Area Medical Center, presented in variolls college classrooms, and also 
being presenled at a national convenlion in the spring of2009. The survey will also benefil consumers in Ihal the 
infonnation gathered will be used to assess the effectivcness of the sodium information pmvidcd on food labels. 
Participants will also receive information at the competition of the survey about sodium on food labe ls to aide in 
their ability to make informed food choices. 
Time Commitment and Payment: 
Time commitment for this research is very minimsl and should cntai l no more than five minutes. There is 110 
monetary compensation for participation in this research though a smoll note card with sodium informat ion on food 
labels rending and underslanding tips. 
Confidentiality: 
Your name wi ll not be included on any docum ents. We do not believe that you can be identified from any of this 
information. This informed consent will be given verbally so there ilre no identifiable items in vo lved. 
Right to Withdraw: 
Your psrticil>stion in this study is entirely voluntary. You may choose 110t to participate without any negat ive 
conseq uences to you. If at any lime you wish to withdraw frol11 the study, you may discontinue your part icipation at 
any time with no consequences. 
IRB Approval: 
This sludy has been reviewed and approved by The University of Wisconsin-Slout's Insl ilutional Review BOltrd 
(IRB). The IRB has delermined that this study meels the elhical obligations required by rederal law and University 
policies. If you have questions or concerns regard ing this study please conl'act the Invest igator or Advisor. I f you 
have any questions. concerns, or reports regarding youI' rights as a research subject, please contact the IRS 
Administrator. 
Investigator 
Jenna Fortier 
906-869-0227 
1"0r.1I«.'.60)1\\ ~!.D_\lt .~du 
Advisor 
Carolyn Barnhart 
715-232-2545 
h.lm h.lrk" tI u\\ ... 1 tlJII.e:tlu 
Statement of Consent: 
IRB Administrator 
Sue Foxwell, Director, Research Services 
152 Vocationa l Rehabililation Bldg. 
UW-Stoul 
Menomonie, WI 5475 1 
715-232-2477 
foxwells@uwslout.eclu 
By cOlllp leting the fo llowing survey you agree to participate in the project entitled, The Comprehension of Sodium 
In fol'lllut ion on Food Labels by Midwestern Grocery Store Customers. 
STOLlT 
Date: 
To: 
cc: 
From: 
Subject: 
152 Vf.X,; ROlli'lh OWlcJH1{j 
I I II; 1\\' 
f' (I 1,1 I JII 
'.t, • "III ,1111 1/11 I n 
11 flll:ij>· 11 2U 
715/;Z:1?· \ ,.to (I!i x) 
May 14,2009 
Jenna Fortier 
Carolyn Barnhart 
Sue Foxwell, Resea rch Administrator and I-Iuman 
Protections Adm inistrator, UW-Stout Institutional 
Review Board for the Protection of Human 
Subjects in Research (IIUJ) 
Protection of Human Subjects 
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Your project, "The Comprehension of Sodium Information 011 Food Labels by Micill'estel'll Grocely Store 
Custolllers, " has been approved by the J RB through the expedited revi ew process, The measures you have 
taken to protect human subjects are adequate to protect everyone involved, including subjects and 
researchers, 
PJellsc copy "nd pllste tbe following messllge to the top of your survey/interview form before 
dissemination: 
This researc h hils hocll npproved by the UW-Sto ut IRS as I'equl red by the Code of 
Federal Regulatious T itle 45 Part 4(" 
This proj ect is uPllrovcd through OCItJtJCI' 1J,24.109. Modilicutiol1s \0 this npprovcd protocol Hced to be UI)IHOVcd by the IIUl. RCSCIHCh nOI 
cOIUplCICd by lili s dAle I11l1s1 be submillcd IIga in outlining chongcs. expansions, CIC. Fcdcrill guidelines require annuul review ali(I nplll'OYtl l by the 
II\I!, 
Thank you tor you r cooperation with the IRB and best wishes with your project. 
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To whom it may concern, 
I am currently enrolled in the Masters of Science Program in Food and Nutritional 
Sciences at the University of Wisconsin Stout. I am beginning my thesis and have chosen a topic 
regarding the understanding of sodium information on food labels. To collect the information 
needed for my research, I have decided to survey customers at various grocery stores to target 
those who use food labels on a regular basis. International Review Board approval will be 
achieved prior to gathering my data. 
I am requesting to use as one of the sites to collect my data. The data will be 
collected in survey format and will require only a few minutes from customers that volunteer to 
participate. There are no monetary or other incentives for completing the survey although 
volunteer participants will receive information on how to read food labels. I would be using a 
small folding table to hold the few items I will use as part of the survey. Times and days that I 
would conduct the survey would be based upon the availability of your site. The information 
collected will not be related to the grocery store and will only regard the understanding of food 
labels and sodium in general. The data will be used to compare various age groups, genders, and 
education levels with the overall understanding of sodium information on the food label. 
The information collected will be presented in classrooms, at the University of Wisconsin 
Stout Research Day, and will also be presented at a national conference in the spring of 2009. If 
requested, a copy of my findings can be sent to you as well as my availability to meet with you 
and discuss the findings of my study. My research will benefit your customers by identifying the 
overall effectiveness of the sodium information on food labels and to identify any areas for 
improvement in food labeling. The information regarding how to read foods labels that will be 
provided at the competition of the survey will help your customers to make more informed food 
choices. 
I hope that you will allow me to use your site to collect data. Please contact me by email 
or telephone by October 4, 2008 with your decision. If you have any times or dates that are 
preferable, please include those. Feel free to contact me with any questions or concerns. Thank 
you for your time and I look forward to hearing from you soon! 
Sincerely, 
Jenna Fortier 
fortieIj@uwstout.edu 
906-869-0227 
3008 Schabacker Ct #5 
Menomonie WI, 54751 
Nutrition Facts 
Serving Size 2.5 oz 
(70g/about 1/3 Box) 
(Makes about 1 cup) 
Servings Per Container about 3 
Amount Per Servil1g 
Ca lories 
Calories from Fat 
Total Fat 3.59 
Saturated Fat 29 
Trans Fat Og 
Cholesterol 15mg 
Sodium 580 I11g 
Total 
Carbohydrate 48g 
Dietary Fiber 1 9 
Sugars 6g 
Protein 9g 
In Box 
260 
30 
Prep 
410 
170 
%Daily Value" 
5% 29% 
10% 25% 
5% 5% 
24% 30% 
16% 16% 
4% 4% 
10% 10% 
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DlelElIY Flbel 
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Calolles' 2. 000 2.500 
Less thon 65g BOg 
Less than 20g 25g 
Less tll ~ n ~lOOmg 300mg 
Less than 2.4001119 2.4001119 
~lOOg 375 9 
259 30g 
1 50g 65g 
J 
·High blood pressure 
·Cardiovasculal 
Disease 
·Stroke 
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MACARONI AND CHEESE FOOD LABEL 
Nutrition Facts 
Serving Size 2.5 oz 
(70g/about 1/3 Box) 
(Makes about 1 cup) 
Servings Per Container about 3 
Amount Per Serving 
Calories 
In Box Prep 
260 410 
Calories from Fat 
Total Fat 3.5g 
Saturated Fat 2g 
Trans Fat Og 
Cholesterol 15mg 
Sodium 580 mg 
Total 
Carbohydrate 48g 
Dietary Fiber 19 
Sugars 6g 
Protein 9g 
30 170 
%Daily Value** 
5% 29% 
10% 25% 
5% 5% 
124%1 r 30% 
16% 16% 
4% 4% 
10% 10% 
"Percent Daily Values are basecl on a 2,000 calorie 
diet. Your daily values may be higher or lower 
depending on your calorie needs. 
Total Fat 
Sat Fat 
Cholest 
Sodium 
Total Carb 
Dietary Fiber 
Protein 
Calories: 2,000 2,500 
Less than 6Sg 80g 
Less than 209 2Sg 
Less than 300mg 300m9 
Less than 2,400mg 2.400m9 
300g 3759 
259 30g 
SOl] 65g 
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Appendix B: Statistical Analysis 
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Table 3. Percent correct for all participants 
~ IA verage proportion It-.1ean Istd. Deviation 
~tatistic !,--orrect Std. Error ~tatistic 
Percent correct 28 ~.4408 0.01458 ~.22019 
!Valid N 028 
Table 4. 
T-test analysis for{requency questions 1-5 
jExercise ~ lMean Istd Deviation IStd. Error 
Mean pI p or less hours 109 ~.39 1.210 ~.116 
~ or more hours 119 0.65 1.117 0.102 
Q2 ~ or less hours 109 12.47 1.206 p.116 
~ or more hours 119 12.61 1.137 0.104 
Q3 ~ or less hours 109 13.02 1.254 0.120 
~ or more hours 119 13.09 1.150 0.105 
Q4 ~ or less hours 109 12.92 1.320 P.l26 
~ or more hours 119 13·08 1.194 ().I09 
p5 3 or less hours 109 13.30 ~.833 0.080 
k or mote hours 119 13·04 P:858 0.079 
Table 5. 
Levene's Test for Equality of Variances using a95% confidence interval for the variable physical 
a ctivity for ji'equency ~ uestions 1-5 
IF lSig. ~f Sig (2-tailed) Mean !std. Error lLower Upper 
difference Ioifference 
Q1 IEqual Variances 1.367 p.243 1.639 026 p.l03 0.253 p.154 0.556 0.051 
!assumed 
!Equal variances 1.633 219.829 ~.I04 0.253 P.l55 0.557 0.052 
lot assumed 
~2 Equal Variances 0.884 0.348 0.465 26 0.642 0.074 0.159 0.388 n.240 
lassumed 
jEqual variances 0.464 1219.303 ~.643 0.074 ~.I60 1=0389 b.241 
Inot assumed 
jQ3 jEqual Variances 1.364 p.244 0.950 b26 p.343 0.158 ~.167 0.486 b.170 
~ssumed 
jEqual variances 0.464 019.3030 p.643 0.074 P.l60 0.389 10.241 
/not assumed 
jQ4 \Equal Variances 1.364 10.244 0.950 1226 ~.343 0.158 10.167 0.486 ~.I70 
lassumed 
jEqual variances 0.946 ~18.3l8 P.345 0.158 P.l67 0.488 b.171 
/not assumed 
jQ5 \Equal Variances 
lassumed 
p.688 P.408 12.324 026 10.021 ~.261 10.112 ~.040 P.482 
!Equal variances 12.327 b25.202 ~.021 p.261 P.ll2 10·040 0.482 
Inot assumed 
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Table 6. 
Levene's Testfor Equality of Variances using a 95% confidence interval for variable physical 
a ctivity for total knowledge score, questions 6-11 
IF lSig. W lSig (2- lMean difference Istd. error Lower Upper 
ltailed) kIifference 
tr°tal iEqual p.072 p.789 p.976 ~26 ~.330 P.l7092 kl.17518 0.17427 P.51611 
Iscore ivariances 
lassumed 
iEqual ~.976 ~24.l07 kl.330 p.17092 kl.17521 0.17435 ~.51619 
ivariances 
In°t 
lassumed 
Table 7. 
Levene's Test for Equality of Variances using a 95% confidence interval for the variable age for 
it 15 equency questIOns -
F ~ig. ~f ~ig (2-tailed) Mean !Std. Error lLower [Upper 
difference Ioifference pi iEqual Variances 0.447 p.505 2.399 026 p.Ol7 0.367 P.l53 0.669 0.066 
jassumed 
iEqual variances 2.405 126.00 p.017 0.367 kl.153 0.668 0.066 
luot assumed 
Q2 iEqual Variances 1.442 0.231 3.279 26 b.OOl 0.498 kl.152 0.797 0.199 
iassumed 
iEqual variances 3.292 025.574 p.OOI 0.498 p.151 0.798 0.200 
Inot assumed 
Q3 [Equal Variances 1.931 0.166 2.261 '16 0.025 0.356 p.157 0.666 0.046 
~ssumed 
[Equal variances 2.265 25.887 0.024 0.365 0.157 0.666 0.046 
loot assumed 
Q4 [Equal Variances ~.012 0.913 1.481 '16 0.140 p.246 0.166 0.081 0.573 
!assumed 
[Equal variances 1.483 25.767 0.\39 p.246 0.166 0.081 0.573 
~ot assumed 
Q5 [Equal Variances 0.050 0.823 1.034 226 0.302 P.117 0.ll3 0.\06 6.340 
lassumed 
IEqual variances 1.035 :>24.959 0.302 p.1l7 0.\13 0.\06 0.340 
~ot assumed 
Table 8. 
Levene's Test for Equality of Variances using a 95% confidence interval for the variable age for 
t lkn ld 611 ata ow e lJ e score, questIOns -
IF lSig. ~f lSig (2- lMean difference IStd. error Lower Upper 
ailed) ~jfference 
trotal iEqual ~.710 ~.400 /2.442 /226 p.015 ~.42296 0.17322 p.08163 p.76429 
~core ivariances 
~ssumed 
IEqual \2.433 \219.106 0.016 P.42296 p.17387 p.08028 p.76564 
ivariances 
In°t 
lassumed 
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Table 9. 
Chi-square analysis for question 6 (Which will contribute a higher percentage of sodium) for 
s tatistical analysis for the variable age 
Value Df Asymp. Sig (2-sided) :Exact Sig. (2-sided) Exact Sig. (I-sided) 
!Pearson Chi-Square 5.054 I 0.Q25 
~ontinuity Correction 4.339 I 0.037 
ILikelihood Ratio 5.088 I 0.024 
Fisher's Exact Test 0.031 0.018 
ILinear-by-Linear 5.032 I 0.025 
lAssociation 
Table 10. 
Chi-square analysis for question 9 (If you prepare and eat the entire box of macaroni and 
cheese, what percent of your daily value of sodium would you be consuming?) for statistical 
a nalysis of the variable a~e. 
Value IOf !Asymp. Sig (2-sided) Exact Sig. (2-sided) [Exact Sig. (I-sided) 
Pearson Chi-Square 5.649 I ~.017 
\..-ontinuity Correction 5.036 I ~.025 
Likelihood Ratio ~.672 I ~.017 
Fisher's Exact Test 0.024 ~.012 
,Linear-by-Linear ~.624 
Association 
1 ~.018 
Table 11. 
Levene's Test for Equality of Variances using a 95% confidence interval for the variable gender 
fiji t'15 or requencyqueslons -
IF ~ig. df ~ig (2-tailed) Mean ~td. Error fLower Upper 
difference !Difference 
QI Equal Variances ~.324 ~.570 0.964 226 ~.336 9. 160 ~.166 0.167 r.488 
assumed 
Equal variances ~.978 143.237 0.330 0.160 P.164 0.164 ~.484 
inot assumed 
Q2 [Equal Variances 1.057 0.305 1.323 26 0.187 0.220 p.166 0.108 r.548 
~ssumed 
IEqual variances 1.286 129.237 p.201 0.220 P.l71 0.118 p.559 
Inot assumed 
Q3 IEqual Variances 1.589 0.209 p.250 226 p.803 0.043 p.171 0.295 ~.380 
[assumed 
Equal variances ~.242 128.777 0.809 0.043 0.176 0.206 r.391 
Inot assumed 
p4 IEqual Variances 0.228 0.633 2.882 ~26 0.004 0.507 0.176 0.855 1-0. 160 
[assumed 
IEq ual variances 2.883 138.318 9.005 0.507 0.176 0.856 0.159 
Inot assumed 
p5 [Equal Variances 0.060 0.806 p.166 ~26 0.868 0.020 0.122 0.220 r·261 
~ssumed 
IEqual variances P.l65 135.973 0.869 0.020 0.123 0.223 p.263 
not assumed 
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Table 12. 
Levene's Testfor Equality of Variances using a 95% confidence interval for the variable gender 
fi lkn ld 611 or tota ow e 1ge score, questIOns -
F ~ig. ~f ~ig (2- Mean difference Std. error Lower tupper 
ailed) difference 
rrotal Equal 0.00 0.995 p.045 226 p.964 0.00855 0.18865 0.36319 P.38028 ~core variances 
assumed 
Equal p.045 133.S41 P·964 0.00855 0.19114 0.36950 P·38659 
variances 
lOt 
ssumed 
Table 13. 
Chi-square analysis for question 9 (If you prepare and eat the entire box of macaroni and 
cheese, what percent of your daily value of sodium would you be consuming?) for statistical 
a I . if h . bl d narYSls 0 t e vana e gen er 
[value Df !Asymp. Sig (2-sided) ~xact Sig. (2-sided) Exact Sig. (I-sided) 
lPearson Chi-Square ~.730 1 p.030 
~ontinuity Correction ~.13l 1 p.042 
Likelihood Ratio ~.751 1 p.029 
~isher's Exact Test 0.033 0.021 
fLinear-by-Linear ~.624 1 p.OIS 
[Association 
Table 14. 
ANOVA analysis using a 95% confidence interval for frequency questions 1-5 for the variable of 
education 
Sum of Square Df ~ean Square F Sig. 
pi ~etween groups 4.965 3 1.655 1.220 0.303 
lWithin groups j03.877 24 1.357 
irotals 308.842 ~27 
Q2 Between groups 4.446 ~ 1.482 1.084 0.357 
~ithin groups 306.199 24 1.367 
iTotals jlO.645 27 
Q3 Between groups 7.148 j 2.383 1.672 0.174 
Within groups ~19.11 ~24 1.425 
Totals ~26.259 ~27 
Q4 Between groups ~1.l00 ~ 13.700 ~.684 0.000 
Within groups ~16.900 ~24 1.415 
Totals 358.000 ~27 
Q5 Between groups ~.457 ~ 1.819 ~.543 0.057 
Within groups 160.210 1224 0.715 
Totals 165.667 1227 
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Table 15 
ANOVA analysis usin~ a 95% confidence interval for question 4for the variable education 
Dependent Education combined groups Education combined groups !Mean difference Std. error Sig. 95% confidence 
Variable Interval 
fLower Upper 
1B0und Bound 
Q4 Up to high school 7. year Technical 0.238 0.246 0.770 0.88 0.40 
~ year College Degree 0.680 ~.I88 0.002 1.17 0.19 
!MasterslDoctorate 1.231 p.249 0.000 1.88 0.59 
2 Year Technical IUp to High school p.238 p.246 0.770 0.40 0.88 
~ year College Degree 0.442 p.241 0.258 1.06 0.18 
!MasterslDoctorate 0.993 p.291 0.004 1.75 0.24 
~ year college Degree IUp to High school 0.680 p.188 0.002 0.19 1.17 
~ year Technical 0.442 p.241 0.258 0.18 1.06 
lMasterslDoctorate 0.551 ~.243 0.110 1.18 p.08 
!MasterslDoctorate IUp to High school 1.231 p.249 0.000 0.59 1.88 
~ year Technical 0.993 ~.291 0.004 0.24 1.75 
~ year College Degree 0.551 ~.243 0.1I0 0.08 1.18 
Table 16. 
ANOVA analysis using a 95% confidence intervalfor the variable educationfor total knowledge 
questions 6-11 
~um of Squares ~f Mean Sqnare F $ig. 
lBetween Groups ~0.849 ~ 6.950 4.147 0.007 
Within Groups p73.375 ~24 1.676 
rota I p96.224 ~27 
Table 17. 
Multiple comparisons using a 95% corifldence interval for the variable of education for total 
kn ld 611 ow e tge questIOns -
Education combined groups Education combined groups Mean difference Std. error Sig. 95% confidence 
nterval 
fLower 
'Bound 
IUpper 
1B0und 
Up to high school 7. year Technical 0.54848 0.26820 0.175 1.2427 P.l457 
4 year College Degree 0.62286 0.20471 0.014 1.1527 0.0930 
MasterslDoctorate p.75348 0.27097 0.030 1.4549 0.0521 
2 Year Technical Up to High school p.54849 0.26820 0.175 0.1457 1.2427 
4 year College Degree 0.07437 0.26182 0.992 0.7521 p.6033 
MasterslDoctorate 0.20499 0.31634 0.916 1.0238 p.6138 
4 year college Degree IUp to High school p.62286 0.20471 0.014 0.0930 1.1527 
~ year Technical p.07437 0.26182 0.992 0.6033 p.7521 
!MasterslDoctorate 0.13062 p.26466 0.960 0.8157 p.5544 
MasterslDoctorate Up to High school p.75348 p.27097 0.030 0.0521 1.4549 
~ year Technical P.20499 p.31634 0.916 0.6138 1.0238 
~ year College Degree p.13062 p.26466 0.960 0.5544 p.8157 
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Table 18. 
Chi-square analysis for question 6 (which will contribute a higher percentage of sodium?) for 
tatistical analysis for the variable education s 
~alue ~f ~symp. Sig (2-sided) 
!Pearson Chi-Square p.410 ~ p.024 
Likelihood Ratio 10.111 ~ O.oI8 
Linear-by-Linear 8.256 1 0.004 
Association 
Table 19 
Chi-square analysis for question 9 (If you prepare and eat the entire box of macaroni and 
cheese, what percent of your daily value of sodium would you be consuming?) for statistical 
analysis for the variable education. 
Value df Asymp. Sig (2-sided) 
Pearson Chi-Square 19.430 3 0.000 
Likelihood Ratio 19.883 3 0.000 
Linear-by-Linear 11.090 I 0.001 
Association 
